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extract one valuable constituent from an ore and then have the costly
problem of discarding the waste in an environmentally acceptable
manner.

Automotive Applications

Electrochemical phenomena are deeply entwined in the development of
the automobile.  Lead-acid batteries have long been the only viable
choice for starting of internal combustion engines.  Although the lead-
acid battery is one of the heaviest possible choices for both metal and
electrolyte among commercially available batteries, its reliability has
made it the portable power source of choice.   Remarkable improvements in
performance have been made during the past decade.   Although nickel-zinc
batteries give better performance with regard to higher energy density
and cold starting power than lead-acid, replacement has been slow
because of their higher cost.

A major problem in automotive vehicles is corrosion control,
particularly in the northern areas of the country where salts are used
to melt road ice.  Protection of exposed steel from corrosion is
accomplished by electroplating with copper-nickel-chromium films,
particularly on trim and finish moldings.  Electrophoretic painting of
body panels is used industry-wide, and electrogalvanizing to protect
steel under paint is soon to become a standard practice for all
vehicles.  Electrochemical accelerated tests for the integrity of
coatings and for the determination of the concentration of coolants are
used extensively.

Applications to the power plant itself appear in the form of
electrolytically produced lead-tin coatings on specialty bearings and
hard chromium on wear surfaces such as pistons.  Electrochemical
machining is used for close-tolerance requirements on intricate parts
that are hard to machine by conventional means, although such processes
are limited to specialty applications.   In this case significant
benefits can be derived for the domestic industry through electro-
chemical research aimed at lighter, corrosion-resistant, lower cost
vehicles in the short time frame as well as fundamental understanding
that identifies major breakthroughs for longer range competition.

Electro-Organic Synthesis

There are about 30 electro-organic synthesis processes thought to be
in production and 100 additional ones that have been demonstrated to be
feasible on bench scale.   In recent years electrocatalysis has been
shown to have significant promise in such reactions; in many cases,
these simulate biological processes and show equivalent selectivity.